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(54) LASER BEAM MACHINE 

(57)Abstract: 

PURPOSE: To improve the fine machining capability and 
to obtain the exact color tone of observing picture, 
CONSTITUTION: A laser beam emitted from a visible 
laser beam source 8 is expanded with a beam expander 
9, after totally reflecting with a laser beam introducing 
mirror 7 inserted in the beam way with a mirror driving 
mechanism 6, and is collected on the machining surface 
12 with an object lens 11. A part of laser beam reflected 
on the machining surface is transmitted the laser beam 
introducing mirror 7, and in made incident or the TV 
camera 2 through an image formation lens 10. The TV 
camera 2 outputs the incident machining picture to a 
picture treating device 3, and the picture treating device 
3 displays on the TV monitor 4 by composing the 
machining picture from the TV camera 2 and the picture 
being stored on the picture memory 4 at the observing 
time. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A laser beam machining device comprising: 

A laser introduction mirror which carries out total internal reflection of said laser beam and with 
which is a laser beam machining device which is irradiated with monitor light via an 
observation optical system, observes a processed surface of said workpiece and is irradiated 
with a laser beam via a processing optical system, and into which said workpiece is processed, 
and it irradiates on said workpiece. 

A transportation device which perfonns movement of a up to [ an optic axis of said laser beam 
of said laser introduction mirror ] according to existence of processing to said workpiece. 
Holding mechanism holding image data of said processed surface obtained from said 
observation optical system by the exposure of said monitor light. 

A means to compound and display image data of said processed surface obtained via said 
laser introduction minror moved onto said optic axis, and said observation optical system by 
said transportation device at the time of processing of said workpiece, and image data held at 
said holding mechanism. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]Especially this invention relates to the laser repairing device into which a 

liquid crystal panel etc. are processed about a laser beam machining device. 

[0002] 

[Description of the Prior Art]Conventionally, In the laser repairing device, the remains defect of 
a mask, correction of the shorting part of a liquid crystal panel, etc. are made, this laser 
repairing device -- Nd: - the case where an YAG laser is used in many cases and the 1 .06- 
micrometer infrared light which is a fundamental wave of Nd:YAG laser is used, and 0.53 
micrometer of Green light which is SHG (2nd harmonics) light may be used. 
[0003]ln laser beam machining, since condensing spot is usually so small that it is short 
wavelength, processing of the image formation method which carries out reduction projection 
of the slit opening image illuminated by the laser beam on a processed surface with a lens has 
also realized micro processing by using the Green light of short wavelength. 
[0004]However, if the optic axis of a laser beam and the optic axis of an observation optical 
system tend to be made into the same axle and it is always going to observe a processed 
surface in the laser repairing device using the Green light. The powerful Green light for 
processing enters into a TV camera or an eyepiece part, and there is a possibility of giving a 
damage to an observer's eyes and camera imaging surface. Therefore, it is necessary to make 
it visible laser beams not go into an observation system by carrying out total internal reflection 
of the laser beam. 

[0005] In this case, since the Green light does not go into an observation optical system, an 
observed image becomes reddish and exact sexual desire news of a work cannot be obtained. 
In the processing object which comprises various thin films so that it may be represented by 
the liquid crystal panel, a defective part may be able to be recognized for the first time rather 
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than contrast by the picture which contained exact sexual desire news rather. 
[0006]Therefore, if it is going to obtain exact sexual desire news with a laser repairing device, 
coating which does not affect the color tone of RGB will be adopted using the 1 .06-micrometer 
infrared light which is a fundamental wave of Nd.YAG laser. Since It becomes, and an 
absorption index becomes not as good as the Green light low rather than the Green light 
depending on a thin film material in the condensing characteristic as mentioned above when 
infrared light is used, excessive laser power may be needed for processing of this kind of thin 
film material. 

[0007]ln such a conventional laser repairing device, if the Green light is used in order to raise 
process tolerance (micro-processing performance), in order that the color tone of an observed 
image may become inaccurate and may make the color tone of an observed image exact, 
when infrared light is used, there is a problem that micro-processing performance worsens. 
[0008] 

[Objects of the lnvention]This invention aims at offer of the laser beam machining device which 
can acquire the exact color tone of an observed image while it was made that the problem of 
the above conventional things should be removed and can improve micro-processing 
performance. 
[0009] 

[Elements of the lnvention]A laser beam machining device by this invention irradiates with 
monitor light via an observation optical system, and a processed surface of said workpiece is 
observed, A laser introduction mirror which carries out total internal reflection of said laser 
beam and with which is a laser beam machining device which is irradiated with a laser beam 
via a processing optical system, and into which said workpiece is processed, and it irradiates 
on said workpiece, A transportation device which performs movement of a up to [ an optic axis 
of said laser beam of said laser introduction mirror ] according to existence of processing to 
said workpiece. Holding mechanism holding image data of said processed surface obtained 
from said observation optical system by the exposure of said monitor light, A means to 
compound and display image data of said processed surface obtained via said laser 
introduction mirror moved onto said optic axis and said observation optical system by said 
transportation device at the time of processing of said workpiece and image data held at said 
holding mechanism was formed. 
[0010] 

[ExampleJNext, this invention is explained with reference to drawings. 
[0011] Drawinq 1 is a lineblock diagram showing one example of this invention. In a figure, with 
the object lens 11, It is led on the processed surface 12, and reflects, and the white light 
irradiated from the source of monitor light which was established on the optic axis of TV 
camera 2 at the time of observation, and which is not illustrated enters into TV camera 2 via 
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the image formation lens 10. Since white light is used at the time of this observation, the 
processed surface 12 can be observed without spoiling sexual desire news. It has removed out 
of the optical path by moving the laser introduction mirror 7 in the direction of the arrow A with 
the mirror drive mechanism 6 at the time of this observation. 

[0012]TV camera 2 changes the picture which entered into an electrical signal, and outputs it 
to the image processing device 3 as image data. The image processing device 3 stores the 
image data from TV camera 2 on the image memory 4. 

[0013]On the other hand, the laser beam emitted from the source 8 of visible laser beams at 
the time of processing is expanded with the beam expander 9, and after total internal reflection 
is carried out by the laser introduction mirror 7 inserted into the optical path by the mirror drive 
mechanism 6, it is condensed on the processed surface 12 with the object lens 11. 
[0014]At this time, a part of laser beam reflected by the processed surface 12 penetrates the 
laser introduction mirror 7, and it enters into TV camera 2 via the image formation lens 10. TV 
camera 2 changes the processed surface image which entered into an electrical signal, and 
outputs it to the image processing device 3 as image data. The image processing device 3 
compounds the image data from TV camera 2, and the image data stored on the image 
memory 4, and displays it on the TV monitor 5. 

[0015]The laser introduction mirror 7 is coated with a dielectric multilayer, and the color tone of 
the image composing which shall show homogeneity and high reflectance (for example, 
99.5%) to the whole light range, and is displayed on the TV monitor 5 is kept from changing 
here. 

[0016]Usually, with the mirror drive mechanism 6, the laser Introduction mirror 7 is removed 
out of an optical path, and has become an observation condition, and only the observed image 
instead of image composing is displayed in real time on the TV monitor 5. 
[0017]lf a laser-beam-machining command signal is outputted from the controller 1 , the image 
data displayed on the TV monitor 5 will be stored in the image memory 4 by the image 
processing device 3 now, and the laser introduction mirror 7 will be inserted into an optical 
path by the mirror drive mechanism 6. If the laser introduction mirror 7 is inserted into an 
optical path, the controller 1 will output a laser oscillation command signal to the source 8 of 
visible laser beams, and will process the processed surface 12 by the laser beam emitted from 
the source 8 of visible laser beams. When laser beam machining to the processed surface 12 
is laser repair, laser beam machining to the processed surface 12 is performed by the laser 
pulse of a single pulse - tens pulses. 

[0018]After laser beam machining to the processed surface 12 is completed, the laser 
introduction mirror 7 is removed out of an optical path by the mirror drive mechanism 6 under 
control of the controller 1, and the Image data of the processed surface 12 is displayed directly 
on the TV monitor 5. 
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[0019]ln the above-mentioned processing method, where a work is stopped, laser beam 
machining only of the specific position is carried out, but this example can be applied also 
when performing successive processing, moving a work in XY stage 13 within limits currently 
displayed on the TV monitor 5. 

[0020]When performing successive processing, moving a work in XY stage 13, the method of 
shifting the image data stored in the image memory 4 to compensate for movement of XY 
stage 13, and displaying on the TV monitor 5 is taken. When having projected on the TV 
monitor 5 the crossline which shows a processing position, the image data of a crossline is not 
shifted. 

[0021]The processing condition of the processed surface 12 can be observed without spoiling 
sexual desire news by piling up the image data shifted according to the motion of XY stage 13, 
and the image data which shows the situation of laser beam machining seen through the laser 
introduction min-or 7, and displaying on the TV monitor 5, as mentioned above. 
[0022]lt is necessary to lay the processing image after each laser shot on top of displaying a 
processing locus on the TV monitor 5 on another image memory (not shown), and to display. 
This processing locus image is unrelated to movement of XY stage 13, and a processing locus 
can be checked at the time of processing, without spoiling sexual desire news, if it compounds 
with the processing previous image which the point shifts and displays on the TV monitor 5. 
r00231 Drawing 2 is a lineblock diagram showing other examples of this design. In the figure, 
other examples of this design have the same composition as one example of this invention 
except the processing optical system, and identical codes are given to identical configuration 
parts. Operation of these identical configuration parts is the same as operation of one example 
of this invention. The graphic display of the observation optical system which consists of the 
controller 1, the image processing device 3, the image memory 4, and the TV monitor 5 in a 
figure is omitted. 

[0024]The laser beam emitted from the source 8 of visible laser beams at the time of 
processing irradiates with the slit 16. After total internal reflection of the laser beam emitted 
from the opening of the slit 16 by this is carried out by the laser introduction mirror 15 through 
the image formation lens 17, it is condensed on the processed surface 12 with the object lens 
11. 

[0025]At this time, a part of laser beam reflected by the processed surface 12 penetrates the 
laser introduction mirror 15, and it enters into TV camera 2 via the image fonnation lens 10. TV 
camera 2 changes the processed surface image which entered into an electrical signal, and 
outputs it to the image processing device 3 as image data. The image processing device 3 
compounds the image data from TV camera 2, and the image data stored on the image 
memory 4, and displays it on the TV monitor 5. 

[0026]The change of an optical path to an observation optical system and a processing optical 
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system is performed by rotating the laser introduction mirror 15 in tlie direction of the arrow B 
with the mirror slewing mechanism 14. The high reflectance coat part and AR (nonreflective) 
coat part which have high reflectance to visible light every 90 degrees are provided in this laser 
introduction mirror 1 5, and constant-speed rotation is carried out by the mirror slewing 
mechanism 14. 

[0027]Laser beam machining is performed when a sensor (not shown) detects that the high 
reflectance coat part of the laser Introduction mirror 15 entered into the optical path. 
Incorporation of image data is performed when a sensor detects that the AR coat part of the 
laser introduction mirror 15 entered into the optical path. 

[0028]Thus, insert the laser introduction mirrors 7 and 15 which have high reflectance to visible 
light into an optical path only at the time of laser beam machining, condense a laser beam on 
the processed surface 12, and laser beam machining is performed. By combining the picture 
stored in the image memory 4 via the observation optical system at the time of non-processed, 
and the picture at the time of processing, and displaying on the TV monitor 5, the processed 
surface picture of an always exact color tone is observable. Since the defective place which is 
hard to recognize only by contrast is also easily discriminable by this, while being able to 
improve micro-processing performance, the exact color tone of an observed image can be 
acquired. 
[0029] 

[Effect of the lnvention]As explained above, according to this invention, movement of a up to 
[ the optic axis of the laser introduction mirror which carries out total internal reflection of the 
laser beam and with which it irradiates on a workpiece ] is performed according to the 
existence of processing to a workpiece. While being able to improve micro-processing 
performance by compounding the image data of the processed surface which obtained from 
the observation optical system and was held by the exposure of monitor light temporarily, and 
the image data of the processed surface obtained at the time of processing of a workpiece, 
and making It display, It is effective in the ability to acquire the exact color tone of an observed 
image. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] lt is a lineblock diagram showing one example of this invention. 
[Drawing 2] It is a lineblock diagram showing other examples of this invention. 
[Description of Notations] 

1 Controller 

2 TV camera 

3 Image processing device 

4 Image memory 

5 TV monitor 

6 Mirror drive mechanism 

7 and 15 Laser introduction mirror 

8 The source of visible laser beams 
12 Processed surface 

14 Mirror slewing mechanism 



[Translation done.] 
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DRAWINGS 
[Drawing 1] 
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[0 02 8] C<D^^^. DimiTlctcMUTigliSS*^^: 
^ffTSU-ir^AS^--?. 1 5€:U-1flJ0X^K:o^ 
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